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The Tipping Bucket Rain Gauge

The days of manually measuring
precipitation with a bucket and
ruler or with a strip chart weigh-
ing gauge are coming to an end.
With the introduction of ASOS,
came the need for an automated
precipitation accumulation gauge,
or, at least for the preseat, an av-
tomated rain-only gauge.

tipping bucket manufactured by
the Frise Engineering Company of
Baltimore, MD (see figure Page 2).
Essentially, it is a revamped ver-
sion of the old Belfort tipping
bucket, widely used for decades.

Today's Frise Tipper uses several
design modifications that have
either solved or mitigated 2 num-
ber of performance flaws in the
original design. These modifica-
tions allow the new automated
gauge to perform close to the old
manual gauges, which serve as the
“standards” in the testing world.

The Frise gauge works by catching
precipitation in a 12-inch diameter
open funnel, called the collector.
Once collected (and, if necessary,

melted by internal heating strips),
the water is funneled 10 a mechani-
cal device called the tipping

bucket. The bucket works much
like a seesaw with a container
(*bucket™) on each side.

The bucket on the raised end of
the tipper is positioned directly
beneath the collector spout, col-
lecting the water first. The scesaw
tips when the bucket collects the
equivalent of 0.01° of rainfall.

the tipping process, a magnet
moves past a sensor (a reed switch)
and signals that it has accumulated
0.01°. After each tip, the measured

water is funneled out the bottom

of the gauge.

To Tip or Not to Tip?

How well does the ASOS tipping
bucket measure up? Well, that
depends on what you're trying to
measure. In the past, measuring
rain or melted snow with a ruler
and bucket or with a simple strip
chart weighing gauge was a rela-
tively easy and accurate process. A
drawback with the older gauges is
that they required someone to
melt the snow and take the mea-
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surement or to read the strip
chart. They also didn't enable the
timeliness that is desired and possi-
ble with automated systems.

What do you lose by eliminating
the human factor and automating
with a heated tipping bucket? The
answer is very little of the rainfall
but about 40% to 50% of the lig-
uid equivalent of the snowfall.
While fully modified tippers
achieve excellent results with rain
(less than 4% difference from man-
ual gauges), several factors affect
the heated tipping bucket's perfor-
mance with snow.

Probably the biggest loss of snow
*tips” is due to evaporation when
the collector heaters attempt to
liquefy snow. Another loss occurs
when snowflakes are deflected
away from the collector by the
“chimney effect,” warmed air ris-
ing from the gauge when the heat-
ers are operating. Perhaps the
most confusing of problems oc-
curs when a slab of snow and/or
ice melts well after an event has
ended, often more than a day later.
This can cause record-keeping
headaches!




The Tipping Bucket
Grows Up

The heated tipping bucket has
‘never performed well with snow.
Until  recently

— WIND

Idully, an automated precipita-
tion accumulation gauge should
measure all types of precipitation.
The heated tipping bucket does
not perform well with frozen pre-

there were also

serious questions
about its effective. |  STHELD
ness in measuring
rainfall. Problems
with tippers in-
cluded  sticking
due to corrosion,
water splashing or
missing the tipper,
and  unreliable
mercury switches,
which often miss-
e e duriogpre
cipitation or re-
corded false tips
during windy con-
ditions.

Vigorous research
since 1992, at the
NWS  Research
and Development
Ceater in Sterling, s
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Test Site at Johastown, PA, have
helped to uncover these problems
and to develop and test possible
solutions.

cipitation, especially snow. As a
result, the gauge is used as 2 “lig-
uid” sccumulation sensor only.
The next big question: can the
tipping bucket be improved fur-
ther to adequately measure smow-
fall or will a new gauge design be
necessary?

References

Wnek, RA., “Test Report for
Liquid Accumulation Sensor,”
July 1993

Wnek, R.A., "1993-1994 Frise
Liquid Precivitation A ula
tion Sensor Winter Test Report,”
September 1994

Whaek, R.A., “Precipitation Accu-
mulation Sensor Test Repor,”
‘Winter 1994-1995," July 1995

Davis, K.W. and Tincher, W.L,
'Thel:‘.ffectofl-latmgthe'l'np-

ment Center, “Evaluation of New
Heated tipping Bucket Precipita-
tion Gauge,” August 1974

Heated Tipping Bucket,” Septem-
ber 1990

Routledge. Brian, “A Study of
Bucket Gauge Correction
Faaots, 1988

For More Information

National Weather Service
ASOS Program Office, Wx23
$455 Colesville Road, Suite 705
Silver Spring, MD 20910
301/427-2165 (John Ball)
$00/331-6476 (Phil Clark)




